Background: Despite the increase in Health System Strengthening (HSS) grants, there is no consensus among global health actors about how to maximize the efficiency and sustainability of HSS programs and their resulting gains. To formally analyze and compare the efficiency and sustainability of Gavi's HSS grants, we investigated the factors, events and root causes that increased the time and effort needed to implement HSS grants, decreased expected outcomes and threatened the continuity of activities and the sustainability of the results gained through these grants in Cameron and Chad. Methods: We conducted 2 retrospective independent evaluations of Gavi's HSS support in Cameroon and Chad using a mixed methodology. We investigated the chain of events and situations that increased the effort and time required to implement the HSS programs, decreased the value of the funds spent and hindered the sustainability of the implemented activities and gains achieved. Results: Root causes affecting the efficiency and sustainability of HSS grants were common to Cameroon and Chad. Weaknesses in health workforce and leadership/governance of the health system in both countries led to interrupting the HSS grants, reprogramming them, almost doubling their implementation period, shifting their focus during implementation toward procurements and service provision, leaving both countries without solid exit plans to maintain the results gained. Conclusions: To increase the efficiency and sustainability of Gavi's HSS grants, recipient countries need to consider health workforce and leadership/governance prior, or in parallel to strengthening other building blocks of their health systems.
H ealth system strengthening (HSS) is needed to address the broader challenges affecting all 6 of World Health Organization's (WHO) health system building blocks: leadership/governance, health workforce, health care financing, medical products and technologies, service delivery and health information systems, in a horizontal approach. 1, 2 Gavi, the Vaccine Alliance (Gavi) HSS grants were initially designed to increase vaccine coverage in recipient countries by strengthening the capacity of the health system to deliver immunization and other health services in a horizontal approach. 3, 4 Countries apply to receive this support to address priorities identified at the country level with a myriad of stakeholders. Gavi has committed 862.5 million $US to HSS for 2007-2017, while doubling its annual HSS disbursements between 2012 and 2013. 5 Because HSS has a broader impact on health services, it is crucial that these funds be used as efficiently as possible and result in sustainable gains. Despite the increase in HSS funding, there is no consensus about how to maximize the efficiency and sustainability of HSS grants and their resulting gains. Efficiency and sustainability are 2 of the 5 domains that the Organization for Economic Cooperation and Development recommends assessing independently from relevance, effectiveness and impact when evaluating development assistance. Gavi has also adopted the use of these domains for evaluating its financial support to countries. [6] [7] [8] [9] An efficient program minimizes cost, effort and time required from people, and produces the maximum desired output. 10 A sustainable program has the capacity to achieve long-term success and stability and to serve its recipients and consumers without interruption of services after external assistance ends. 11 Cameroon and Chad are recipients of Gavi HSS support. Cameroon received Gavi HSS support in 2007. The funds were reprogrammed in 2013 after 2 years of interruption. 12, 13 Chad requested and was granted Gavi HSS funding in 2008.
14 The program was scheduled to end in 2012, and was reprogrammed in 2012 and 2013 after the 2 years of interruption. 15, 16 Both countries' programs were still ongoing at the end of 2015 with no formal independent evaluation.
Using WHO's 6 health system building blocks, we hypothesized that unaddressed weaknesses in leadership/governance and health workforce were the major causes behind the decreased efficiency and sustainability of HSS in Cameroon and Chad. To verify this hypothesis, we (1) investigated the factors, events and root causes that increased the cost, time and effort needed to implement HSS grants and threatened the continuity of activities and sustainability of the results gained through HSS and (2) assigned them to the health system building blocks in the 2 countries.
MATERIALS AND METHODS
Two retrospective independent evaluations of Gavi HSS support in Cameroon and Chad were conducted using a mixed methodology.
Qualitative Methods

Document Review
A document review (DR) was conducted to refine the research questions, identify key informants (KIs) and develop KI interview (KII) topic guides and guide the quantitative analysis. 
Key Informant Interviews
KIs were selected through a purposive sampling strategy (Table 1 ). These were stakeholders from the Ministries of Health and their various directorates, the Expanded Program on Immunization, WHO, United Nations Children's Fund (UNICEF), bilateral donors, local partners involved in the Gavi HSSs and representatives from Gavi Secretariat and Gavi Independent Review Committee.
A general structured KII topic guide was developed after DR and consultations with the Gavi Secretariat monitoring and evaluation team. The general topic guide was tailored toward each audience based on their knowledge of various parts of the HSS grant in the country.
Questionnaires
We visited a sample of health areas, districts, and facilities and collected data on Gavi HSS grant implementation using questionnaires (Q) developed based on HSS activities. The Gavi HSS grant proposes different activities for the central, regional, district and health facility levels (Tables, Supplemental Digital Content 1 and 2, http://links.lww.com/INF/C914; http://links.lww.com/INF/ C915). Qs were developed to assess and verify the implementation of all activities at each of the 4 levels during the field visits. Stakeholders at the central, regional and district levels interviewed through the KII technique were the same as those interviewed using these standardized Qs. Table 1 represents study participants by category and method of data collection.
Data collection was completed face-to-face during JuneJuly 2015, and September-October 2015 in Chad and Cameroon, respectively. Collected data were transferred electronically to a secure server. Verbal consent was obtained at the beginning of each interview and both studies were deemed exempt from institutional review board approval. Data from KIIs were analyzed through recursive abstraction.
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Quantitative Methods
Financial Analysis
We analyzed HSS grant disbursements by comparing budgets to expenditures. Each Gavi HSS grant proposal includes an original budget for funds expenditure over the duration of the program. During each funding year, the country submits a planned budget for the upcoming year within the Annual Progress Report. This planned budget can include variations of <15% from the originally proposed budget, as well as details of the expenditures that occurred during the last year. A financial analysis (FA) was conducted to compare proposed expenditures in the HSS grant proposal budget, planned expenditures in the Gavi HSS annual progress reports and actual expenditures. This allowed us to assess adherence to the expenditures in proposed and approved budgets. [20] [21] [22] [23] [24] [25] [26] [27] [28] For each category of expenditures, we calculated percent deviation from the proposed budget and summed all changes.
Root-cause Analysis
Data generated from all quantitative and qualitative methods were triangulated through a root-cause analysis, a particularly useful approach in the study of complex interventions like HSS. [29] [30] [31] We investigated the chain of events and situations that increased the effort and time required to implement the HSS program, decreased the value of the funds spent and hindered the sustainability of the implemented activities and gains achieved.
RESULTS
The results section presents the root-cause analysis combining data from all methods used ( Fig. 1) . At the end of each paragraph, we indicate the method that generated the result presented [DR, KIIs, Qs, FA].
Efficiency
Funds Allocation
The first disbursement of funds was delayed in both countries because of, among other things, the countries' late response to the Gavi Independent Review Committee's requests for clarifications concerning HSS proposals-usually caused by high staff turnover-and internal procedures at Gavi. A lack of planning for this scenario created a need to implement a large number of activities within a shorter period of time during the first year. A combination of inflexible fiscal laws and the late arrival of funds in country meant that these funds could not be effectively used within the annual budget cycle. This planning deficit stemmed from a shortage of appropriate health workforce, combined with delays of HSS disbursements. Both countries were not prepared for the delays and had no alternative implementation plans or financial management guidelines (DR, KII).
The Gavi Secretariat requires HSS expenditures adhere to approved budgets. Any deviations exceeding 15% of originally approved budgets requires approval from the Gavi Secretariat.
In Cameroon, the technical secretariat, made up of a handful of people, designed and implemented the HSS program unsupervised by any other national entity or the health partners. Funds were mostly spent on day-to-day planning and monitoring operations, resulting in 52% of actual expenditures deviating from the proposed ones. A positive outcome in Cameroon was the birth of a planning culture which had not been the common practice (DR, KII). The proportion of expenditures received in this domain was almost the same as proposed. However, no funds were spent on coordination activities, which were supposed to make up 26% of the expenditure, while more funds were spent on monitoring and supervision, increases of 133% and 150%, respectively (KII, FA). In Chad, several factors contributed to the weak management of funds and deviation of expenditures: a serious archiving problem, a lack of institutional memory and high staff turnover, including the appointment of a new HSS manager after a change of the Minister of Health (DR, KII). Most of the funds in Chad were spent on procurement of medicines and vehicles for supervision during a shorter period of time than originally planned, resulting in 38% of actual expenditures having deviated from proposed spending and triggering conflict with Gavi about these expenditures. The proportion of expenditures increased by 160% and 20% for HSS program management and organization and management of health services, respectively. However, no funds were spent on human resources, and expenditures on management of medicine and medical products decreased by 43% (KII, FA). Figures 2 and 3 show the proposed, planned and actual expenditures of the first HSS disbursements in Cameroon and Chad.
Interruption and Reprogramming of Funds
Expenditures detailed in the yearly progress reports led the Gavi Secretariat to conduct a series of independent audits and investigations on the financial management of HSS in both countries. The auditors found irregularities in spending, and consequently, the Gavi Secretariat decided to suspend the funds in both countries, interrupting all ongoing HSS activities. After a period of negotiations, funds were reprogrammed in both countries. In each of the countries, this resulted in more than 2 years of auditing, investigating and reprogramming of funds that required additional human effort and material resources (DR, KII).
In Cameroon, HSS reprogramming occurred once and involved several changes to the way the grant was supposed to strengthen the system and lead to the desired outcomes. During the first stage, activities were focused on governance and leadership of the health system. After reprogramming, activities were focused on service delivery, logistics and demand generation, with most of the funds covering day-to-day operational costs. The changes in the new proposal were based on an assessment of the Expanded Program on Immunization specifically instead of the whole health system. Among governance and leadership activities, one had substantial potential for sustainability: developing a manual or system for financial management of HSS funds (DR, KII).
In Chad, HSS was reprogrammed twice. Although the program's strategy was retained, with each reprogramming, the focus of activities shifted. Specifically, an increasing number of activities targeted health workforce, logistics and procurement, while activities targeting governance and leadership of the health system were cancelled (DR, KII). A positive consequence of the suspension and reprogramming of HSS in Chad was that the funds were spent with almost total adherence to the proposed and approved budgets. However, this meant considerable spending on day-to-day operational costs, procurements and service delivery (DR, FA). The use of reprogrammed funds was also inefficient. For example, the majority of the procurements had not yet been distributed by the end of our evaluation, and thus did not reach the point of care. However, it is important to note that the implementation period was still ongoing when the evaluation was conducted (KII, Q).
Delayed Implementation
Implementation of reprogrammed HSS activities was delayed for over a year in both countries for different reasons, including the delay of fund disbursement. Lacking financial management guidelines, Cameroon opted for the financial management of the funds through a third party. A "mirror"' team was created within the Ministry of Health with the objective of transferring knowledge to the local team and building the financial management capacity at the Ministry. However, this increased the cost of program management, thereby consuming funds that could have been www.pidj.com | 411 used to fund additional activities. Further, hiring of the local team was delayed for approximately 2 months, and its members changed during the program implementation. In parallel, Cameroon suffered a poliomyelitis epidemic that required 14 vaccination campaigns managed financially by the same third party. The shortage of staff and capacity at the Ministry of Health meant that the receipts from these campaigns were delayed for almost 3 months. This caused the third party responsible for the financial management of HSS to block all disbursements, including HSS funds, until all receipts were received, which took about 4 months. On the other hand, this situation forced the accounting system at the Ministry to improve, which had the effect of creating a culture of fiscal accountability. In Chad, in addition to reprogramming of funds and 2 delays in disbursement, the Directorate of Planning in charge of HSS management and implementation suffered from staff shortages that slowed the implementation process significantly (DR, KII, Q).
On Sustainability
Sustainability was a challenge in both countries. In Cameroon, the reprogramming resulted in a substantial change to the HSS strategy and an interruption of the planning culture born during the first phase. This interruption resulted from the tensions surrounding the investigations and suspension of HSS before the reprogramming. Further, the change of the local HSS management team during the second implementation phase hindered the capacity built in strengthening the health workforce at the ministry. Even more, by the end of the evaluation, Cameroon had not yet developed a financial management manual to help institutionalize the newly born culture of accountability (DR, KII, Q).
In Chad, governance and management manuals were not developed, as the reprogrammed funds were spent mostly on procurement and daily operational costs which, unlike manuals, require continued funding for maintenance and execution (DR, KII, Q).
In both countries, many HSS activities related to service delivery had no exit plan for their financing. Cameroon and Chad were preparing proposals for a second HSS to continue financing these and additional activities (DR, KII).
DISCUSSION
While others have evaluated different aspects of efficiency and sustainability of Gavi HSS grants, this is the first study to evaluate these 2 domains in relation to bottlenecks by building blocks of the health system. HSS grants in Cameroon and Chad faced some challenges that led to reduced efficiency and perhaps sustainability. As a result, a 5-year program was conducted in 8 years, putting strain on resources and increasing effort. Our findings suggest that these challenges could be avoided through stronger governance and leadership and a more adequate health workforce, hence the importance of prioritizing these 2 building blocks through HSS.
The suboptimal qualifications and shortages in the health workforce, as well as the poor governance and leadership in the 2 countries, limited the efficiency of HSS funds. The deviation in funds allocation has led to several consequences that have also affected efficiency: the implementation extended 3 years beyond the original plan, additional resources were required on the part of the countries and the Gavi Secretariat to investigate the irregular expenditures, reprogram and manage the funds. With the reprogramming, activities with a longer-term health impact were eliminated as well. At the conclusion of Gavi HSS funding, most services were interrupted, and there were no financial plans to support maintenance of procured logistics and equipment. Once again, both countries counted on a second HSS program that was not yet in place to continue funding of activities. This is another failure on the part of all stakeholders with regard to adherence to the Paris declaration for aid effectiveness, which (1) stresses that countries should mobilize their domestic resources and (2) serves as the basis for Gavi's HSS support. 5, 32 Unfortunately, specifically in Cameroon, the sustainability problem is more pronounced with the loss of the planning culture born during the first phase, before the suspension of HSS funds. Similarly, the accountability culture born during the implementation of the reprogrammed funds is threatened, as it was not institutionalized through a system that would ensure its continuity.
Many of the hurdles encountered with the HSS grants in Cameroon and Chad could have been avoided if Gavi, the health partners, and country stakeholders had followed more closely the Paris declaration for aid effectiveness, specifically around leadership and governance. 32 Under the principles of ownership, alignment and mutual accountability, the declaration requires countries to mobilize their domestic resources, strengthen their fiscal sustainability, publish in a timely manner, provide transparent and reliable reporting on budget execution and take leadership of the public financial management reform process. In parallel, donors are required to respect partner country leadership and help strengthen their capacity to exercise it, rely to the maximum extent possible on transparent partner government budget and accounting mechanisms, disburse aid in a timely and predictable fashion according to agreed schedules and provide timely, transparent and comprehensive information on aid flows. As discussed above, these principles have all been hindered through the design and implementation of HSS in Cameroon and Chad. Gavi has started addressing these issues and, since 2016, has adopted the partners' engagement framework which stipulates sustainability as a strategic focus area. 33 This framework aims to align timelines and planning with country needs to improve vaccine coverage. It leverages targeted technical assistance to strengthen data, supply chain and sustainability. Through 2016, funds from Gavi have enabled partner organizations to strengthen their capacity and provide host countries with continuous support in critical areas. 34 The ultimate goal is to transfer skills and strengthen country capacities to manage and implement their programs through their own staff.
Our study is subject to some limitations. First, some important documents were not accessible. Second, a number of KIs who played important roles at the beginning of HSS were not available. Finally, recall bias was also a limitation with some KIs. Nevertheless, our study is based on a mixed methodology that triangulated data from different sources, and allowed us to provide more robust findings and conclusions. Given the mostly-qualitative nature of our methods, we do not measure the robustness of our conclusions from a reliability and validity stand point, but emphasize the richness of our data, the high convergence of themes between KI, and between the different methods, specifically between KII and DR, or the FA. For example, and despite the sensitivity of the HSS interruption topic, in-country KI reported the percent of deviation in expenditure almost exactly to what the FA showed.
For more efficient and sustainable HSS programs, we recommend that countries that are similar to Cameroon and Chad, and are requesting financial support for HSS, phase their HSS activities by first targeting weaknesses in their system's governance, leadership and health workforce before moving to service delivery and logistics and medical products, especially if no other funds have been secured for the continuity of activities. Once the appropriate norms, rules, leadership/governance and health care workforce are in place, actors of the health system can start acquiring and providing the needed logistics and medical products and services. This will ensure that health care actors follow strong rules and norms, that undesirable trends and distortions will be detected and corrected, that transparent and effective accountability mechanisms
